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°l CHI 21^ SSi^JAh § S?»L| Q. □d|oi 
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°.sL £ #7l 51 ^ -a-ofl ^isl^ 

5. 1 

^-a-^i th^^ei, 
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^J-B-^^l ?1*IW3 ^ =L *\}2i H o v ^ {FERROELECTRIC CAPACITOR AND METHOD FOR 
FABRICATING THE SAME} 
[51 ^ ^] 

*3 4= ^js. ^ #3HH^ aVt^l ^5L#olcf. 

£10 ifl*l £ 14fe ^HH 4^ ^-fr^l ?1 sfl *1 *H # *)lS*Rr ^ 

100: «V£*fl 7]% 120: 

140: ^ Hr&|n 160: ai^^ 

180: ^^l^ v 200: 

220, 240, 260: ^f^^ 280a: ^H 3 -^ 
300a: lE^eJ- 320: ^r^-^M 

340a: 360: #-fi-;5i*|) ^sfl^lB^ 
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*rXlfe ^^^1 71 2fl *1 3 ^ ZL ^ a cHH ^tt ^14. 

^H3, ^^(SRAMHl tH^Hf ^-^HrS, 7^<y- -1 

<^\+ ^ ^ -f^tt ^« ^Hl 5a<H *Hltfl cfl^-s) 

^ 7 <Mr^l 71^ 4i7>^ #Q ^#o] ^s)t:^ £ cflolEil- ti^^a]^ 

#-3-^1 71^ ^7^ Jf-^ ^-f^afl ^ 7Hlo] S-^oH 7l<?l*Vrf. 

#-R-*l*ll -r- 7fl^ o}?£Q ^^-(Pr: Remnant polarization) #Efl-i- 7> 

^lJl olE^V 7}^ -g-^o. ^Jfc]]^ 7>^fl^ ^TlHl ^ 7>^- ^ ^-Efl7> 

^*>J1 HL*> 2}^$) ^)7\ ol^i A o VBfl # -e-^l^t^-. ^, 

#*11 7l<* ±7}^ ^o] ^SH^ THlojEil- &JI -^lfM}. 

T^A^ ^Sj- -B-A^VTfl, T^E^ ^ ^ 

1- A >°H1 ^-n-^^1 7l3flAlEi7> ^ A>o]o]l 7 fl 7 fl*V 

-fi-^l^HI £*rS-*l DflolE^ 7i^o)l w]^ ^^AlE-l^ if- # 

^l^V, ^SflAlE-1^ 3^ 71^ i:7> S ^°fl A]-g- 
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1020020069541 ^^ <£z\: 2003/9/5 

^ ^ls H o V ^3Rr ^-i: 

w(lr0 2 ) ^ £^<3 -Sr^-M^- ^nflAlEi ^^-o.S ^-g-^cf. 

5-8-3*1 ^jfl^lBl ^2: f^f, 7)^; #ofl *}Jf#^. 

^^^11^ £ M-i- *>3fliL ^ ^ 

"HSr^l, $^3*r ^-j^ajj ^3X]]A]E^ ^A>^1 HS4°^t 5Hr4. ^ ^5fl 

713 iH?^" *r $ISLV\, Sj^ul 61^^ ^SflAlEil: AHS1 7K*# 

71 nfl-g-ofl ^4 ^§>^ -a-jL^^o] #^#.7fl Si Cf. *}^-3 

7 <Ki-3 *l*l-3*r &^13°1 I^W. 

*n^Hr n ^-3°i sat)-. 
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<19> ^1*] Aj- 7 ] ^-^1:^ ^Sf7l ^ ^^^1 ^sflAlBl^, tili^l 71 

# tf-M wfl^lslJl ^wl^Kr ^"2^, ^-7) ^ ^ 

<20> Aj-71 ^OlS]-^ Aj-^nVC^ f§ ^ ^ OjOj^ > ^B^}^ 

^^^Cf. 5E*1 Ol^- nT-^cq ^nl-O^^ ^ , °) 

<21> #7] 7J- .fr^ ^ 7 Hfl§ o^Sfl o>^^ 7>>£ ^ Aj-Efll- 

^xr #^3. ^W^K ^M^l\, A o v 7l ^-fr^sflnvo. SrTi0 3 , BaTi0 3 , (Ba,Sr)Ti0 3 
, Pb(Zr,Ti)0 3> SrBi 2 Ta 2 09, (Pb.LaXZr ,Ti )0 3> Bi 4 Ti 3 0i 2 # SL^W. 



40-7 



1020020069541 H*>: 2003/9/5 

S^^-gr #Jfofl flfl^Sj^ #7l ^-g; 

7W^ ^ 5ft££$- «Hr ^£4- H>^^7fl, #7} 

£#^£r ^^^cf. 
<23> A 0 V 7 j *>«-^^ #7] ^cgnKg. #JL ^ 5} ^1^. #7l 

SH^^g- ^^T, £^ #2}"# S^^SLSL ^ 

# i^w. #71 ^^i s^-s «m^tfl, °i 

<24> HV^^Tfl, #7l SH^^r #7l ^ Wfrt- ^-ofl S^^^t)! 

yfl^l^ o)^ ^ ojAVs)- olsl^-, ZLElJl #7l jfl-fH^- #?1 ol#s|. 

<25> #71 o}^ ^ ojAVs}- o]^§ cflAlofl ^Efl^-, $L^, ^5}f- ^ 

<26> tr, #71 H^l^lS ^3*1 ^£ °1 ^-f, ## 

^^r°l # 7 ] e^i^i ^ta ^ yfrt- #ofl ^5Lt^>7fl «11^151J1 #71 ^-5L^*> 
#<H1 #71 2.^ #^°1 #71 #3*1 ^-9-5.^- wfl 

^£|cH SE^r #71 * ZI^S] #5|-#ol 

#71 B31*l ^ 92 #°fl wfl*l*H °1#^ *H?-^-g- 

40-8 



1020020069541 <£t-\: 2003/9/5 

-31, #?1 5L?£^°] #7l oj^nV spf^o) gxr # 

71 H<ffi*l» £3*1 *||-§; ^ &th 

<27> 2E , #71 *fl-Hf ^ cflA] 4= ^^o] Aj-g-^ ^ £ o^cf. 

<28> #7l H^^l ^ #°ll ^5L^>7fl ^^r, , °1 

Sl#, -f-ufl^ f-^ SE^V #3HM^-°-5*1<2} 7l^# *Vc}. ojs- cflAi TiAIN, TiN 
^ #3^*1 ^ xf-g-^ oi^ ZLSlJlf ^v 7l ^#o] #s}-#^ 
^ si S( fatigue) ^-#-g- *#*l7lfe 71^-i; *}7}5L #c*. a, 
#s|-#£- ^l^sq^ #-fr£*H 71^ M^l 8171 £ ^71 <4^ #-fi-#*H*}- 

<29> °1#4M #-fr^l TlBflAlE^ S-Ajol -f^^L, -fr 

<30> # 7 ] ^#*}7l £ 7^^] Ti^Ei tij-^ o r> 

^ ^^n}- ^ofl H^^l» ^#*K2 ^ 7 H1 

JL ^#^1 ^Pf^ g5M=- Sl^^M: ^#*Rr ^8 £.3. 

^, 7 <H^W1 rfl*V ai^ <£o_^, ^^^-ol «g^£ 

°1^^1 ^-B-^^l^l ^#£^. 4^1, ^€^l^°l ^ ^K&. ^ c£o_^ 
, £^ ^ 7 >i ^7Hl ^#3*1 &7) ^6\] Al^Aj ol^ #-fj-^l*Kg- ^ 

<31> Ol, M^go] Bfloj:^ ^ Aj-7) 7j-^-^^ T^A^ ^ $ ^ 

^, a Jr£^l 7m #ofl ^cgnV^- ^Aj^Rr ^7]]^, #71 *d^Sr 3j|E| 
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\§*h b 31*11- $-s*Hr ^Tfl^, #71 h 31*11- sh?-*^* $^*Hr 

^l^, #7l SH?-^* i^*Rr 3r7ll<4, #7l 

5L#^ ^ #7) *1*1 aj^^ ^ ^Hl ^^m* ^*Hr ^Tflsq-, # 

#7) §>«-^^ i%^*\7] #7l B31*l ^ ^ W>3" #<>fl ^5^1 

^-§- ^*Rr #31* t:-l ^ $J»4. oh, #71 ^sHM^, oie]^- ( ^ 

tfl¥, TiAIN, TiN ^ &tf. 

#7l ^*Rr #7l H 31*11- #7l H31*l ^ 

& ^ W>^" ZLSlZL #71 *1*1 ^^nl- #ofl a>^ # o] % 

S^-BV # *>M-» ^*Hr ^l^, #71 ^1^1 ^11^1, 

5£^r #7l ^*Rr #31^, #71 B3!*l ^ ^ nelJi 

#71 *1*1 ^<£^ #ofl ^-S^l-Tll =l\%^, =L^JL °)fSl 

sv # §>u(-# ^#*Kr #3l2h #7l B31*l* £#*1 343 ^ 

^ ^S}^ ^T^, #71 *H nfl^l ^.^ o. ^^f. 

#71 5L*J*V* ^*Kr &n$=, #71 #71 ^Tg-sj. 

#71 ^1^1 ^ojnv #0,1 ^7>-g- «§#*Hfr ^l^, 

#71 Spj^^M" mS^" #71 #7>-g- £^d#^^r 2flB^^ ^-7111- S^-W. 
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1020020069541 2003/9/5 
<36> a, ^ ^^- £ (n>^l)l- ^A^l7l ^S|H ^-71 

<37> ^7) T^l AV^nV gc- ^ E^r ^S^O.^. 

<38> Aj- 7 ] ^jr). ^^Bl-o. ^v 7l ^Hf^ofl cfl*|H AlZ}- Aj^Hl^. ^ 

<39> ^7] ^"M" ^*>7) ^ Efl^l #^3*11 ^SflA] 

*\ H o^^, *KE3l 71 « #°fl T^l ^^Kg- $^*Hr ^T^, -8-71 7.17.1 

^cgnV >y.6fl 3gE}5)- ^^Kg- tgsg?;}^ t$7\)2\-, ^7) ^^nV g Aj- 7 ] *j 

^71 ^7lnVol «fl^H *^-g: ^^"M € ^ 

3. £em *Hf*d^- 3^*H=- #31^, ^-71 ^evs). 3*1^ ^t]*}^ ^sq., 

^-7i *H^^-ir m^r #7> je^^m- ^i^, #7i ^7f 

^ ^"71 7l7l ^ #ofl Tj-o^^nvo. tg^^ Aj- 7 ] Zj-fh^l 
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< 40 > #7l "o^H, #7l *H?-3l^£ ^^*}±r #?flfe, #7l H^l^l g 

3§E3-^. ^X]n| #ofl o}^^- ^ Cj^s)- o]e|^ ZLii)jI «J]## 

<41> ^-71 Spf^-g; ^7} £<fl<q-g- ^*Kr #7^, #7] 

#7l #°fl ^7} ^*Rr #3)^ 

-f-^i^ £5^- ^"71 ^7} sflEi^^ #7fl-I- X^-tb^. 

<42> W>^*b ^*H1 <fl #7l sg^S*- ^7]nVO. ^J^JlS. ^ 

SlJL, #7l ^^Kg- ^^^-S. %^JL, #71 #7} «j 

^■O-S. «§^S|al f #71 7 0 V^-^^^ Pb(Zr,Ti)0 3 3. <g#€^-. 
<43> oj^Hl^i^ 3E.^#^- %J"2:*M ^^1 ^AHl S-ofl #4| 

§1 ^-§- #^£r ^^^1 7l^ i4 * ZL ^1S «J-^«H1 ^ 7 A°-3. 

*\, ^-fr^Sfl 7l2f|AlE-l ^ ZL 7^12: ^ <H| ^ 53^1^. £ ^ ^ 

<44> Hl^ -g- t^^l y>^3l ^AHHl oj-S Tj-fj-x}^ TlsflAlEil- 0_S 

il^xr aVE*fl 7l^r <g^-^l ^^Solcf. jEi-g- ^*H, ^Al^bfl ttf-g. 7J- 
^3*11 7l2flAlEl(360)^, o.s. ^^q-(280a), ^7> 

(300a), #-fr^M(320) £ #Jf *l^-(340a)-§: S^^. 
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<45> # 7 1 ^2flAlEi(360), ^-f ^(280a)£r ^ #^(140)» 

-f-slH tiVE.31 71^(100)^ %^^«ofl ^7l^o.S. ^^cf. #7l 1-eizz. 
(140)^ #7l tili^l 7]^r(100) #ofl tifl^]^ ^<S^(120) vflo) ^ w.w.ofl i§# 
€ #^#(130H «§^€ ^^tt w 0 V#-g- 

^>-r-^^-(280a)ol #7l aV^^l 71^(100)^ <^ ^ ^1 &7}*lG_g_ <£^Q ^ 

<46> # 7 1 ^^i^-(280a)^r #7l ^^BV(120) #°fl afl^^ *1*1 ^<g^(160)°l 

*H3*Rr H 31*1(200)* #7l 160 HI #7l B 

31*1(200)^ #7l ^ #^ZL(140) #Jf ^ 3. #7l ^^^-(120) H^-* 

< 47 > #71 *>-^^i^-(280a)^ #-?- #71 #7} £^i^-(300a)^l ^ 

i}. ^43-^, #71 *}-^^-(280a)^ #71 ^1^1 ^^^"(160) ^ #71 #7} £ 
^(300aHl ^ &*1*1 l-e^l ?11 ^cf. 

<48> #71 ^^^11^(320)^: #71 ^7> £ ^^.(300a) #^f ^ #71 ^1^1 

^^^(160) ^ #^1 afl^lsl^L, #7l #-8-^^)1 ^(320) #<^1 #-f ^^(3403)^1 
wfl^mcf. 4^ #-?r&^4) -fi-JL^* ^7>a1^ ^ ojcf. ^c|], #71 # 
-n-^i ^1^(320)^- SrTi0 3 , BaTi0 3 , (Ba,Sr)Ti0 3) Pb(Zr,Ti)0 3 , SrBi 2 Ta 2 09, 
(Pb,La)(Zr,Ti)0 3 , Bi 4 Ti 3 0i 2 ^-^S. %s§^r ^ 

<49> o]«4 ^ ^ofl 142^, #-^-^^^-(320)01 ^7} £^Bl-(300a) ^ *1*1 

^^^-(320)5)- ^ 3#*M1 ^ ^Fi^^C 280a) 3^ &7ll £t} 
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. nJ-eH, #7) H 31*1(200) vfl«-ofl wfl^s]^ *l~¥-^(280aW 

*H ^"(320)^1 #7] E^OOOa) ^ 

^£^(160) ^HH ^ ^H3# ^ SUtf. w>^^> 

Tfl, £^i^(300a)^: H J|^ ^3^, ^7] *1*1 ^£^-(160)^ 

°l A oMH ^^l oi^-tb % Qo], *^ofl Bfl-S^, ^-7] H 31*1 (200) *fl 

^r, #7l *>-?-^^-(280a)^r Tl^r £^ a>^.-. ^ 3^ 

fl^r 3^ £tto ^€ *r 2m. <4 

^cfl, fl-gs^-O^ ^(Pt), ^t)l^-(Ru), ^e)^-(Ir), 5L#(Rh), _2.^§-(0h), O. 

sIjl ^#(Pd) £.3^ #^0-3. ojAV^. ojel^-, o]a>5}- 

*>7fl «fl^l^ *>^- 7l^(220a) ^ #7l ^ fl-g-^s] 5L&^ *>3j-l-(240a) ^ 
#7] H€*l» ^51^- ^71 «Hf ?]g-^ £^ <M-*(240a) ^Hl 

W ^l^#(260a)-i: S^W. HLtt #7} S}^- ^g-4K220a) £ ^7] B 
31*1(200) A>olo)l ^^^("l^l^H ufl^l^ ^JE sat]-. 
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<53> HV^^Tll, ^-71 tfJjL ^#^(220a)^r ^ ^ °1 . °1 ^-f <$7] ^ 

#^-(220a)^ ^ ^> £€^(300a)4 ^7} 

<54> ^-71 ^ ^#^(260a)^ ^3*1 ^ ^£ 5W. o] ^o-, ^7} 

5L*l^(300aH ^"71 H 31*1 (200)* *U-§: *r 5M. HL^r, #7l 

^Sj-#(240aH €-i^>7fl #7l H ^1^1 (200)1- 

-i- ^£ ^-71 £^^-(3ooa)oi ^#^1 a 

<55> oj^Hl^ SpjL*l^-(280a)£r *K£*fl <t <^3M <^ ^ ofl 

^H^H 5a^, -*7l 7}7] ^^^-(160)^] S>\z%X\ ^4 3 

<56> o]9± ^ 7^*1^ ^£ofl 45 , #7l ^--f}-;^ ^(320) ©] #7l £ 

3^(300a)ofl s]*fl ^^^-(280a)4 £r^£]<H Sl^r. ^, #7l 7^-^ 13V (320) 
4 A oM ^^^(280a) 4°l fl l £#*K300a)ol 7fl^|*H -SM ^-fr^e]- 

(320)£r ^71 SHf^(280a)4 33 3^r*M S^r4. #7l ^-8-^^1^(320)^: 
#7l f^} £^m-(300a)^ 33 3#*K2, 5£ #7] 33 :gl<?|^(160)2K£ 33 
3#3H}. ^3*1, #7} £^^(300a) ^ 33 ^^^"(160)* 3^*1 ^ 

<r 5*3-. 

<5?> ^-71 *>-¥-^^-(280a)^r isj El ^(sputtering) « c v ^ , 3*3- S*-*M<g-^S|- 

(LP-CVD), €3^3" ^17> sMMtf^^KPE-CVD) ^aj-(ALD) w o V ^ J §" 
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* *>-g-*H %^ ^ $1^. #71 #¥-^(340a)IE «o>^ 

MS. 4^ 

^*°U J£ 2 vfl^l £9* #^1*1 

<59> ^ £21- ^S^, *#3<a «o v ^-^-S. ^>^-e) ^-8: ^«g*H Sh£*)l 

7l^r(100)°fl ^V^-^^^* °1<H*1 *$^SL3, 

(120)^r #7l ^^^"(120)^-, <^mcfl, 

<60> T^SlH, ^71 ^<S^(120)# ^B^H ^"71 tiVE*ll 71^(100)^1 %^<^ 

<3* ^#^1 ?m ^*(130)* 1^t4. ^"71 ^^^r #71 TflolH ^ <S 

^ te^ll 71^1 i-^^ ^^o]cf. =LZ]JL, #7] tllH 5}o]^- #7l Til 

°1B ^ El-^^ tiV£^l iflofl ^€ = efl<?] <3<*ofl ^7l^jo.s. 

<61> ^l^Ai, A 0 > 7] ^BH^dso)^ ^. 7] ^o^n^^O) 4H1 #eiZL £ 

^^tb ^ ^-^^r l-eizi(l40)» 

^, A oM #*Hn(140)*r #3 ^^^ ( flS ^^^4. 

<62> Tjl^ g^, ^-71 #^11(140) ^ #71 ^<g^-(120) ^Hl *1 *1 ^ot^ 

(160) * ^^m(180)* #71 ^5}- ^^1^(180)^ ^ ^^r 

SI- ^<H*1 ^ *1*1#J1S 2j-§-S}^ ^ofl rc^sl-A^ ^^^fxl £>-g- ^£ ^ 
^. #71 ^1^1 ^^e|(160)^ >gE]§- #5^J15. ^€ ^ ^l-^^Tll^, 
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^-71 ^*l^(180)£r *}-^d^Ml tfl*)H 

A #^5. ^^5]^ 3H w>^W. ^]^cfl, -^s]^. ^sf?vo 

# sflEi^H A o^) ^ein(U0) ^ zl 120) <H^~& ir.#A] 

7l^r H^^l (200)1- ^tHl. ^-7) B 31*1(200)7} ^pf^^g- ^cf. 

7Hr^, <£^#£r ^7H1 SZ^I 7>^^>Cf. 

^7-1, £4* tis}°i , ^"71 B^|(200)# n^-S.^ *H?-3R #^(280)# 
#7] B ^1^1 (200)^1 ^ ^ W>rt- ZL5] JTL ^-7] ^E^-s}. 3 
^1^(180) ^H] M^§}71] o]e]#(220) ^ olAj-gj. o]e]-i-(240)-i- ^t^. 3] 
#*1H, ^7l B^l^ll- *fl-?-5I^- ^7} olA>s|. o1e]^-(240) 

(260)* ^^W. A oM o]e]^-(220)^ #7] «J}^-(260) ^ #7] ^ l-e^zi 
(140) A>olo] a>o.^. 7l -,_£ §>ji ( a o i- 7 i olA]-^. o] 

2}#(240)£: ^-H-^^)^ ^(fatigue) S.^* ^VaI^I^ 71^-g- t}7}!E 
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^n^/o}^ ^-n^ # 

«-^^-nV^-£(280)^ cfltb ^^rs}- ^-g- ^1^*1^. H ^71 B^*l(200) 

^ofl^ -8-71 ^^l:^ #^*H(220a, 240a, 260a) 

^-Bl^ *>^-^i^-(280a)ol ^£<=h ^71 ofl^cfl, 
«M7M13 ^^KCMP: Chemical mechanical polishing) 7^ °fl*l^ 
(etch-back) 7l^# a>-§-^ ^ £1^ 

<^m^ ( £5a^l tfl-g-^ S.5b*\] y}^ ^ol, #71 H^l^l 

(200)7}- a>4 ^Efl^ ^ o. j «fl^- ( 260a)^- #7l H^l^l(200)^ f^jjLofl 

^ 71-f- ^BflS #€rS> JL , -8-71 olAVsj. ol^§(240a)ol ^"71 «Jj^-(260a)* # 

A ^7l olsl^-(220a)ol ^-71 °1W °lsl#(220a)* #7] e^U] 

(200)3 ^SJ- ^cHl 3*iH ^71 *Hf^(280a)°l 

$31* #^ii^ f -8-7I ^#(260a)^r a}z}-t§ a^oiji, ^-71 o1a>s}. ole) 
-§-(240a)£r -871 A>zl-^o^ «fl^-(260a)* #*}^ A>2q-t§ tr) a^ji, #7] o] ej 
#(220a)^r -8-71 ojAj-sj. o]el#(240a)-i- *\ S.<#c>li}. 

4^", £6a# #3^^ , "8-71 Jg^Sj- &t$i$r ^, Aj- 7 ) ^#£1 3gE^ 

3J- ^^m(180)^r afl7l*H>J Aj-7] ^9J^-(160)# i^lTjtf. #7) 3^3. 

3*1^(180)^; -^5l€- o]av -g-ofl-g- A>-g-s>o^ on- 7i 

#71 ^^1^(180)^1 XlTlS. °jsfl, *H7m ^^1^(180)^1 ^ 
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#7l «H-^(280a)°l #71 *1*1 160)JLS^- El ^ojcf. 

£6b^ £6a^l £Jl-§-*Kr on- , #7l ^1^1 ^9i^-(160)ol 

<7i> cf-g- £7a# ^E*}^, #71 2^#£ ^^^"(280a) ^, Sp^^ #^ 

5^ £ #71 ^xl^ ^TlS. 9j«fl #^ 

£^m-(300a)* ^W^K ^13°-5., #71 *1*1 ^91^(160) ^ #7l i 
^^^-(280a) #<H1 5=*LM* ^ tb ^ a}^z]- ^-fr 

°i #7l ^f*]^-(280a)-|- #7l f^} £^^-(300a)* ^W 1 }. 

<72> #7l £^^(3003)^8- ^ ^cHH ^-fr^l^l ^ 

*r ^^€4. ^mtfl, #71 S^^r ««^L3L ^Sl^r ?H 

<73> 5L7a<^l cfl-g-*}^- E.7b« ^S*}<£ , #7l J£^(300a)^- ^ 

^4, #71 ^>-f-^^-(280a)^ #71 *1*1 ^9i^-(160) ^ #7l 
(300a) ofl ^«1 ^H^cf. 

<74> cf-g-, £8^- #71 ^x} J£3l^(300a) ^ #7l *1*1 ^«^^(160) 

^ #°fl 7 <Hf-#*im(320)-g: ^^*Vi4. #7l ^^^^(320)^ o^tfl, SrTi0 3 
, BaTi0 3 , (Ba,Sr)Ti0 3 , Pb(Zr,Ti)0 3 , SrBi 2 Ta 2 09 ( (Pb.LaKZr ,Ti )0 3 , Bi 4 Ti 3 0i 2 

< 7 5> #71 ^^^51.(320)^ #-^(sol-gel) HJ-fL sHM#^ #^ , 
*9 H o^, ^7># ^aj- ^ = o. A>-g-S}a} t§^ - old-. 
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<76> cf^-, #7] ^-6-^^^(320)^1 rfl*V ^-g- ^l^^l 

7 <Kr^m(320) #ofl #-^3^- #^(340)^- ^7} ^4-^ #^(340) 

^ <>H -g^tt ^#-^4 ^<U*!: u <^^r *}-§-*H #^5. ^€ *r & 

<77> cf-g-, £91- A Q V 7 j ^-h.^^- #^(340)^ sflE^^H ^M^^ 

(340a)-8: ^fb^. 

<78> ^ofl 4H^ i T^^BVo] ^ IE^o] Q^is] t§ 

<>1 ^ ^71^1 £#£l^r ^-fr - olcf. 7Hcf7>, 7j-0^^^0l ^ ^ 

. S ^13*1 ^71 nfl^-ofl Alz]- ^>ol «V^^1 8>^tf. 

<79> £10^*1 £141- #^tb 7 <K^1 7i3flA]Ei# ^S^Kr 4 

€■ 1HH cfl^H 

<80> ov^ 5=2 vfl^l £91- %3~-s}<$ cfSTfl, ^7} £^0] 

*1 ^^-« *I|-*M, ^H^^l ?|^r ^ ^^1 £## ol^n|0.^ 

<8i> ^ f iio^ ^S}^, oj-aI £2 ifl*l £3* ^SSH a^^^v wj-^jzj. ^ 

s>7fl, a>£^l 71^(100) #°fl ^^^"(120), ^*(130), ^ #5^ ZL(140)» ^ 
#th}. #71 ^^^(120) A oHl *H ^^^-(160)* 3#*h}. #7l 7.1 
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*1 ^^(160)^ T£\^ a^dVo S ^*Rr %o] B>^^>cf. atb #7l 
^^5V(160)* &f%n°-3. #7l ^<£*Ul60) #°fl ^ 

4*, £11* % V 2:*H, #7l H€*l(200) ^ , ZLB]JL av 7 ] ^ ^ 

91^(160) #°ll ^€^§-^(245)* ^i^Tfl 3^^. T^l^Ai, # 7 1 
*1(200)«- $\3-5m #7l ^^1^-1-^(245) ^Hl 3*3 ^^(250)* 
#7l ^^^-#^(245)^ ^^-^2] ^>S)-# ^ ols-o] S ^-nv^ 

^ s:>M-5. ^^^cf. ^dl, #71 ^^#^(245)-^ ols1^-(220) * °1 

#s|- ols]#(240)ol ^sflS. ^ol^. #7l ^^^-#^(245)-!: ^#*> 

7l *H ^sK^l 1 ^ 3 $m. 

tf-g-, 5L 12# tisf^] , #7l ^<?l^(160)o] ufl^l ^ 

*l*8*}^ #71 B 31*1(200) ^^-^11 D J: #71 ^l^l ^ 
*>^-^^(245a)* ^#tb^-. A oM ^.^o. o]] ^ gc fe 5). 

^■^71711^ <d D >(Chemical Mechanical Polishing) 7l#* Af-g^i}. 

cf-g-, £13* ^S^H , ^"71 B 31*1 (200) vflJjLo|j #^}£r 3^ ^rSj-^ 
(250a)# ^171*1 #71 B 31*] (200)1- *fl -?-:£-Ij- #7l *Hf^( 2450a) ^ # 
7l *1*1 ^^^-(160) #*fl £^#^(300)* ^#^4. 3M ^*}- 

<4 ^-s] £^1-^(300)^1 #71 B 31*1 (200) tfl^-^^i ^-^^cf. # 7 1 # 

£^#^(300)^8- *»^CL2. ^#€cf. 
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-£141- ^-S*H, £^1-^(300)* sflB^^H #7] 

#^-(245a)-g- ^> £^eV(300a)^: ^^rtf. °H #7l 

(245a)-& £^^(300a) ^ #7l ^<£^(160)°1] £]*fl 

A <MRV ^^^r £ ^1a1^>ji 3H4. 5Etb 

-g- ^^l^i^l 7fl*m 7fl^Sl ##^1 7flAl ifl-g-ol)- ^§-^ «^ ^/^ 

o]^-^ aj.^]^ ^^o. 7flAl ^ ^ *)ltH5l-s^ 
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£t hhh ^ s^ei-oi q^v] 
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[^^8- l] 

«K£*fl 7}& ^6)1 tifl^l^ZL H^^l« ^l^Kr ^1^1 

#7] #7> 3E£^ £ a o V 7 ] ^ ^Tg ^ yfl^ 

^71 ^^^nV ^ofl tifl^^ tf^^vg- i^>^ Tj-fJ-^l 

2] 

3] 

Tfl 1%V SL^r ^2<H1 5^1, 

^-7] ^Bj- ^ ^-71 7m A}o]d\) tifl^^ ^H]-; 

^71^0.^. AjS. ^^A]7l^ ^-Uj *e1Hl- Ci i^SRr Tj-B-^^l 7]3lflA)Ei. 
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^7} *H %<£^ AVs}.^ jc^i*. #-&-^l 7<l3flA)Ei. 

[^T 1 * 5] 

^i%hi sw^, 

#71 #7} S.^^ ^^-oIji, >3-7l SrTi03> BaTi0 3 , 

(Ba,Sr)Ti0 3 , Pb(Zr,Ti)0 3> SrBi 2 Ta 2 0 9 , (Pb,La)(Zr ,Ti)0 3 , Bi 4 Ti 3 0i 2 & ^ 

[^^J- 6] 

#7) ^JjL^^g. #71 H^l^l «§j^ ^ «>^- #ofl 3.^^}^ yfl^l^ 
J\=-4? ^ ^#4=^ £^ #3}-# ^LBlJl, #71 ^fl-f£^- #7l ^# 

21 £^i# A>5|. # A o Vo|j afl^^ ^)^o. S tM^oL, 

#71 «fl^-o] 7j-o.^^l 7| 3)) X| E-| 

7] 

*H6*j-°ii 5U°h, 

#71 #^ ^ ^ ^^g. -f^lir, ^f, iL^-g-, zl^JL 
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#7l ^^4^9] £^ av^. # o. ojA].^. s-Efl^-, o)XYs\. o]^£ 

8] 

#7l S}^-^ ^ #^^ ^#^1 5E^r o]s.o^ 
9] 

#7l «Jj^, ^M|^, o]^^- ) SL^, ZL^Jl # <H 

10] 

tiVE*ll 71^: ^ 0 H1 ^1^1 ^nKg. Tg^Hr cfTj); 

#7l *1*1 2flE^^H H31*l# ^*Rr #7fl; 

#71 2=31*1 vflofl ^#*Rr 

#71 ^> ^ #71 *£<£^ #6fl #-fj-^l^ 

#711; 

#71 #-^^^1^- #o|) #-^q-# ^*Hr #« i^*Kr #-^-^^1 7]3fl 
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111 

aflio^N &<>H, 

^ A oH) S.^ ^# ZLSU Ojl-^ ^ c^- 

^*Rr #31; 

^71 *1*1 ^o^o] trfl^l, ^le^>^ cf^l- 5E^> 
12] 

^1110^ *lUi%Ml 5a°l^, 

SLS. ^7) K$r#zm-& SrTi0 3 , BaTi0 3 , (Ba,Sr)Ti0 3 , Pb(Zr,Ti)0 3 , 

SrBi 2 Ta 2 0 9 , (Pb.LaXZr ,Ti )0 3 , Bi 4 Ti 3 0 12 ^ ^ 

[^t 1 * 13] 

^UnHl 5U°H, 

#71 7)^8:, ^31^, o)^^- ( sf, ^^- ( zl^ji ^ei-# ^ ch 

[3^* 14] 

^1110^^1 9X°]x] , 
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#7] 5flB^5r>7l *H #7] 7)7) aJ^Bj- #ofl 3g ^7.) 

31; 

5gH}-5}. ^*1*W ^#3g nfl^M, Jg^- *l^Rr #7fl; 

-*7i 3*1^* ^t^Rt ^Tiii- if-§>^ nn*]*) 

I^T 1 "^ 15] 

*H1011- Hl^r ^14%H1 

<LS. *&<$$3L, ^7) SrTi0 3) BaTi0 3 , (Ba,Sr)Ti0 3 , Pb(Zr,Ti)0 3 , 

SrBi 2 Ta 2 0 9 , (Pb.LaXZr ,Ti )0 3 , Bi 4 Ti 3 0 12 # *}M-S 7] 

$\X\t] ^ 

16] 

<8^=l*r jg-B-^^ll ^5flA]E^ ^ 
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17] 

#7j 3g^5j- ^SJ-^O-S. ^£]tt ^sJHEi 

[^%1 18] 

A oM ^BflTET, HSU f> 

19] 

^110%H1 su°w, 

A oM SrTi0 3 , BaTi0 3> (Ba,Sr)Ti0 3> Pb(Zr,Ti)0 3 , SrBi 2 Ta 2 09, 

(Pb,La)(Zr,Ti)0 3 , Bi 4 Ti 3 0i 2 ^ $^3*r ^^M^ 

20] 

*flii%Ml sa^-H, 
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21] 

zi^zl oii-^ s^-^- # *m* ^*Kr #31; 
^-71 B 31*11- #3*1 *fl-f;£^ ^*Kr #3]; 

^-71 a3<s*M nfl^i, sl^^Hr #31; 

#71 5)^ ^<S^ *fl7i*Kr #^1» £$"«Hr #-fr^l tH^^E^ 

22] 

^71 ^#*Rr #31^, 

Aj.7] #3*1 ^"71 ^^nV Al-ofl ^7f-g- 3E*1M* 

*§^*Rr 

^■7] bH^^t ^"71 ^>-g- 5L^#^^r 2flE^^ #7111- X^-<5> 

7j-fr3*fl ^5flA]E-1 ^ « 0 V^. 
23] 
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#7] ^^Bj-o] ^^Sj- ^-g- £^Kr ^-7fl# 

[^T 2 -^" 24] 
*fl23*<Hl 

^71 5L#^ -M-e-, oRVSj- 5L^-*Hr 

7i*fl ^1B| ^ « 0 >^. 
25] 

^■7] ^> g Aj-a. ^£)JL, ^"71 ^1^1 

ojA]-^ oje^o.^. ^£}^r ^-fr^afl 7]^)^ 
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26] 

^lESfl 7l^r -S-ofl ^ ^^n|o. 

#7l *1*1 #6fl 3§^5j- ^^Kg; 

#71 ^fl-f3E.S- #7l H€*l ^ ^ ZL£)J1 #71 ^#S}- ^ 

*M #°ll ^H^^-i- ^*Rr #7fl; 

#71 J^S* ^l^M nfl 7 >^ 3§H^5l- ^# ^ T^S. £ 

33 SHM^i: $^*Hr #31; 

^-71 ^#s|- ^xl^A aflT^Rr #31; 

^71 in.#^ *>-¥-^^* £L#*Kg- ^*Kr #31; 

#31; 

#71 7j-0.^^q- #ofl #^-^1^ ^#<jRr #3l» Tj-H-^^l 7l3fl 

27] 

#7i sn^^-a- *§#*Hf. #3m, 

#71 HS!*] ^ ^ w>^- nelji #71 ^sj. ^*1*J- #ofl oie|# £ oi# 

3* ^l5l#^- ^S^Tfl ^#*Rf #31 Si- J 
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#71 h^*i» °i#3- ^Hi «i^g- *§#*Rr im* i^- 

#71 SHL^-g- ^ H^-g- ^Tflfe, 

#71 *1*1 ^ #71 #°fl ^} £^1-^^ ^#SHr ^1; 

#71 t#£ #71 #7]- IE ^#2)^- sflE^Hr cf^» 
T^l^ *&S§ 

[$-=p^ 28] 

^126%H1 91°]*], 

#7l ^E^Sj- ^^1^ ^51^ ^Sj-^S ^^£131, #71 *H E} 

#3^°.^ ^#5lJl, #71 SJ|^S ^^SlJl, #71 
Pb(Zr,Ti)0 3 ^#£1^ #-R-^*ll 7) Sfl Al E-| ^# wj-^. 
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